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(54) INK SUPPLY APPARATUS OF INK-JET PRINTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent ink from being 
excessively supplied to a sub tank by setting an ink 
storage part between an ink tank for replenishment and 
the sub tank for temporarily storing ink, setting first and 
second on/off valves which are not turned to an open 
state simultaneously, and forming a structure not to 
directly couple the ink tank for replenishment and the sub 
tank at an abnormal time as well. 

SOLUTION: A sub ink tank 2 set to an ink carriage 1, and 
a main ink tank 4 for replenishing ink to the sub ink tank 2 
are provided. A ink storage part 6 for temporarily storing 
ink is set between the main ink tank 4 and sub ink tank 2. 
A first on/off valve 7 is set between the ink storage part 
6 and main ink tank 4, and moreover a second on/off 
valve 8 is set between the ink storage part 6 and the sub 
ink tank 2. An electromagnetic clutch 9 is set for opening 
and closing the first and second on/off valves 7 and 8. An 
on/off valve control part is set so that the first and 
second on/off valves 7 and 8 are not turned in an open 
state simultaneously. 




CLAIMS 



[Claim(s)] 

[Claim 1] The ink tank for carriage with which ink carriage with an ink nozzle was 
equipped, In the ink feeder of the ink jet printer which equips this ink tank for carriage 
with the ink tank for supply which supplies ink, and supplies ink to the ink tank for 
carriage from this ink tank for supply While preparing the ink reservoir which stores ink 
temporarily between the above-mentioned ink tank for supply, and the ink tank for 
carriage and preparing the 1st closing motion valve between this ink reservoir and the 
above-mentioned ink tank for supply The ink feeder of the ink jet printer characterized 
by having prepared the 2nd closing motion valve between the ink reservoir and the 
above-mentioned ink tank for carriage, and preparing the closing motion valve-control 
section which controls the switching action of the closing motion valve concerned not 
to be in the Kaisei condition about this 1st and 2nd closing motion valve at 
coincidence. 

[Claim 2] The ink feeder of the ink jet printer according to claim 1 characterized by 
establishing a pressurization means to always pressurize so that the pressure in the 
above-mentioned ink tank for supply may rise. 

[Claim 3] The above-mentioned control section is the ink feeder of the ink jet printer 
according to claim 1 characterized by carrying out Kaisei of the above-mentioned 2nd 
closing motion valve after closing of the above-mentioned 1st closing motion valve. 
[Claim 4] The above-mentioned ink reservoir is the ink feeder of the ink jet printer 
according to claim 1 characterized by being formed with the storage object of the 
elasticity which supplies ink to the above-mentioned ink tank for carriage according to 
the own return force when ink flowed and expands and Kaisei of the above-mentioned 
2nd closing motion valve is carried out by carrying out Kaisei of the above-mentioned 
1st closing motion valve. 

[Claim 5] The ink feeder of the ink jet printer according to claim 4 characterized by 
establishing the reduced pressure means which makes negative pressure the pressure 
in the above-mentioned ink tank for carriage. 

[Claim 6] The ink feeder of the ink jet printer according to claim 1 characterized by to 
have formed smaller than the capacity of the above-mentioned ink tank for carriage 
the ink storage capacity of the above-mentioned ink reservoir, to have established a 
detection means detected the amount of ink in the above-mentioned ink tank for 
carriage, and to establish the control means which supplies the ink by closing motion 
of the above-mentioned 1st and 2nd closing-motion valve until the amount of ink 
detected by this detection means turns into the specified quantity. 
[Claim 7] The ink feeder of the ink jet printer according to claim 6 characterized by 
establishing an information means to report the purport whose ink of the ink tank for 
supply was lost when the amount of ink in the above-mentioned ink tank for carriage 
by detection of the above-mentioned detection means does not turn into the specified 
quantity, even if the count of ink supply by the above-mentioned control means 
became more than the count of predetermined. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is equipped with the ink tank for carriage with 
which ink carriage with an ink nozzle was equipped, and the ink tank for supply which 
supplies ink to this ink tank for carriage, and relates to the ink feeder of the ink jet 
printer which supplies ink to the ink tank for carriage from this ink tank for supply. 
[0002] 

[Description of the Prior Art] The subtank which is an ink tank for carriage with which 
ink carriage with the conventional ink nozzle was equipped, The ink feeder of the ink 
jet printer which equips this subtank with the ink tank for supply which supplies ink, 
and supplies ink to a subtank from this ink tank for supply In an ink jet head cartridge 
the height of the oil level of the ink tank constitutionally for supply of a printer It 
became higher than the height of the nozzle side of an ink jet head in many cases, and 
the device in which an ink tank was made to generate negative pressure in such a 
case since water head differential pressure joins the nozzle side of an ink jet head and 
ink flows out from a nozzle was needed. 

[0003] Therefore, in JP,7-68782,A, an ink attachment component is prepared in a 
subtank, and the ink jet head cartridge with the closing motion means which opens and 
closes ink passage between the ink tank for supply (Maine ink tank) and a subtank is 
indicated in connection with the volume change of an ink attachment component. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the ink attachment component 
installed in the subtank carries out a volume change with the amount of ink, detects 
that volume change by the sensor, applies a pressure to the ink tank for supply by this 
detection result, opens and closes ink passage, and is adjusting the amount of ink in 
the above-mentioned ink jet head cartridge. 

[0005] When ink passage was opened and ink supply was being performed, the volume 
of an ink attachment component expanded, and the sensor detected and began this 
expansion, and this approach closed ink passage, and had ended ink supply. 
[0006] However, when a sensor performed incorrect detection by a certain 
abnormalities, there was a possibility of it having been carried out by the ink supply on 
a subtank from the ink tank for supply continuing, and performing superfluous ink 
supply, and there was a possibility of producing the leakage of ink in ink carriage. 
[0007] This became that ink passage changed into the open condition as at the time of 
an abnormal occurrence, and it had become a cause that between the ink tank for 
supply and a subtank will be linked directly. 

[0008] Moreover, since detection of an ink piece had so far been performed using 
various sensors, the sensor for detecting the amount of ink was needed, and only the 
number of the ink tank for supply or subtanks had the problem that cost became high. 
[0009] While this invention is made in view of the above-mentioned problem and 
preparing the ink reservoir which stores ink temporarily between the ink tank for 
supply, and a subtank By preparing in coincidence the 1st and 2nd closing motion valve 
which will not be in the Kaisei condition, it aims at preventing supply of the superfluous 
ink to a subtank by considering as the structure where the ink tank for supply and a 
subtank are not directly linked at the time of abnormalities. 
[0010] 

[Means for Solving the Problem] The subink tank which is an ink tank for carriage by 
which ink carriage with an ink nozzle was equipped with this invention in order to attain 
the above-mentioned purpose, In the ink feeder of the ink jet printer which equips this 
subink tank with the Maine ink tank which is an ink tank for supply which supplies ink, 



and supplies ink to a subink tank from this Maine ink tank While preparing the ink 
reservoir which stores ink temporarily between the above-mentioned Maine ink tank 
and a subink tank and preparing the 1st closing motion valve between this ink reservoir 
and a Maine ink tank It is characterized by having prepared the 2nd closing motion 
valve between the ink reservoir and the subink tank, and preparing the closing motion 
valve-control section which controls the switching action of the closing motion valve 
concerned not to be in the Kaisei condition about this 1st and 2nd closing motion 
valve at coincidence. 

[0011] According to the above-mentioned configuration, the ink from a Maine ink tank 
is once stored in an ink reservoir, and ink is supplied to a subink tank from an ink 
reservoir after that. Since the 1st and 2nd closing motion valve will not be in an open 
condition at coincidence at this time, it becomes possible to prevent supply of 
superfluous ink to a subink tank at the time of an abnormal occurrence. 
[0012] The ink feeder of this invention is characterized by preparing the pressurization 
spring which is a pressurization means to always pressurize so that the pressure in the 
above-mentioned Maine ink tank may rise. 

[0013] Since according to the above-mentioned configuration it is pressurized so that 
the pressure in a Maine ink tank may rise with a pressurization spring, it becomes 
possible only by carrying out Kaisei of the 1st closing motion valve to supply the ink 
from a Maine ink tank to an ink stores dept. with an easy configuration. 
[0014] The control section of the ink feeder of this invention is characterized by 
carrying out Kaisei of the above-mentioned 2nd closing motion valve after closing of 
the above-mentioned 1st closing motion valve. 

[0015] According to the above-mentioned configuration, it becomes possible not to 
open a Maine ink tank and a subink tank for free passage directly, and to prevent the 
back flow of ink certainly. 

[0016] The ink reservoir of the ink feeder of this invention is characterized by being 
formed with the storage object of the elasticity which supplies ink to the above- 
mentioned ink tank for carriage according to the own return force, when ink flowed and 
expands and Kaisei of the above-mentioned 2nd closing motion valve is carried out by 
carrying out Kaisei of the above-mentioned 1st closing motion valve. 
[0017] According to the above-mentioned configuration, it becomes possible to supply 
the ink stored by the ink reservoir to a subink tank according to the own return force 
of a storage object, without using a pump etc. 

[0018] The ink feeder of this invention is characterized by establishing the reduced 
pressure means which makes negative pressure the pressure in the above-mentioned 
subink tank. 

[0019] According to the above-mentioned configuration, since the inside of a subink 
tank serves as negative pressure, it becomes possible to supply the ink from an ink 
reservoir to a subink tank certainly only by carrying out Kaisei of the 2nd closing 
motion valve. 

[0020] The ink feeder of this invention is characterized by to have formed smaller than 
the capacity of the above-mentioned subink tank the ink storage capacity of the 
above-mentioned ink reservoir, to have established a detection means detected the 
amount of ink in the above-mentioned subink tank, and to establish the control means 
which supplies the ink by closing motion of the above-mentioned 1st and 2nd closing 
motion valve until the amount of ink detected by this detection means turns into the 
specified quantity. 

[0021] Since according to the above-mentioned configuration the ink once stored by 
the ink reservoir is supplied until the amount of ink in the subink tank concerned turns 
into the specified quantity on a subink tank, it becomes possible not to supply a lot of 
ink to a subink tank at once, and to prevent superfluous ink supply certainly. 



[0022] The ink feeder of this invention is characterized by establishing an information 
means to report the purport whose ink of a Maine ink tank was lost, when the amount 
of ink in the above-mentioned subink tank by detection of the above-mentioned 
detection means does not turn into the specified quantity, even if the count of ink 
supply by the above-mentioned control means becomes more than the count of 
predetermined. 

[0023] According to the above-mentioned configuration, ink is not supplied to a subink 
tank, but it enables [ that the ink of a Maine ink tank was lost, and ] an information 
means to report 
[0024] 

[Embodiment of the Invention] The operation gestalt of the ink feeder of the ink jet 
printer of this invention is explained with drawing 1 . 

[0025] The ink feeder of this invention is constituted by the Maine ink tank equipment 

3 which is the ink tank for supply which supplies ink to the subink tank 2 which is an 
ink tank for carriage of the ink carriage 1 and this ink carriage 1 (supply) as shown in 
drawing 1 . 

[0026] This Maine ink tank equipment 3 to that interior The Maine ink tank 4, The ink 
reservoir 6 with a storage ink capacity smaller than the capacity of the above- 
mentioned subink tank 2 formed between the ink feed hopper 5, and the Maine ink tank 

4 and the ink feed hopper 5, The upstream 7 of the ink reservoir 6, i.e., the 1st closing 
motion valve arranged between the Maine ink tank 4 and the ink reservoir 6, The 
downstream 8 of the ink reservoir 6, i.e., the 2nd closing motion valve arranged 
between the ink reservoir 6 and the ink feed hopper 5 (subink tank 2), It has the 
electromagnetic clutch 9 which controls the switching action of the above-mentioned 
1st closing motion valve 7 and the 2nd closing motion valve 8, and the pressurization 
spring 10 which is a pressurization means to always pressurize so that the pressure in 
the above-mentioned Maine ink tank 4 may rise. 

[0027] And in the above-mentioned ink reservoir 6, ink flows by Kaisei of the 1st 
closing motion valve 7, it expands, and the storage object 1 1 of the elasticity which 
extrudes ink according to the own return force, and is made to flow out of the ink feed 
hopper 5 at the time of Kaisei of the 2nd closing motion valve 8 is established. 
[0028] While the above-mentioned ink carriage 1 is equipped with the subink tank 2 
and the ink nozzle section 16 with a filter 12, a heat sink 13, a manifold 14, and the ink 
head 15 for printing The detection sensor 17 which is a detection means to detect the 
amount of ink in the subink tank 2 with the pressure of a subink tank, It has the ink 
supply pipe 19 for connecting the hauling spring 18 which is the reduced pressure 
means which makes negative pressure the pressure in the subink tank 2, and the ink 
nozzle section 16 and the subink tank 2. 

[0029] And the ink supply tube 20 for connecting the ink feed hopper 5 of the above- 
mentioned Maine ink tank equipment 3 and the subink tank 2 of the ink carriage 1 is 
formed, and the ink supply needle 21 for carrying out Kaisei of the ink feed hopper 5 to 
the end of this ink supply tube 20 is formed. 

[0030] Supply actuation of the ink from the Maine ink tank 4 to the subink tank 2 of 
the ink carriage 1 of the Maine ink tank equipment 3 in the ink feeder of the ink jet 
printer of such a configuration is explained to be the flow chart of drawing 2 , and the 
explanatory view showing the switching action of the 1st closing motion valve 7 of 
drawing 3 , and the 2nd closing motion valve 21 with the timing chart of drawing 4 . 
[0031] First, if the amount of ink in the subink tank 2 decreases and the pressure 
detection sensor 17 turns on (s1), an electromagnetic clutch 9 will carry out 
predetermined time Kaisei of the 1st closing motion valve 7 with ON signal of this 
pressure detection sensor 17 (s2), and the ink in which it was pressurized in the Maine 
ink tank 4 will flow into the ink reservoir 6 through the 1st closing motion valve 7 (s3). 



[0032] At this time, ink can be supplied to the ink reservoir 6 only by carrying out 
Kaisei of the 1st closing motion valve 7, without using the means of a pump etc. by 
always pressurizing the Maine ink tank 4 with the pressurization spring 10. 
[0033] And if fixed time amount passes, supply of the ink to the ink reservoir 6 will be 
completed, where the storage object 1 1 expanded and the ink of the specified quantity 
is pressurized in the ink reservoir 6, it is stored (s4), and the 1st closing motion valve 
7 is closed after fixed time amount progress (s5). 

[0834] In this ink reservoir 6, it will be in the condition that ink was stored after the 
storage object 1 1 had expanded, for example, ink was put into the balloon, and the 
storage object 1 1 receives the return force which is going to return to the original 
condition, and the ink within the storage object 1 1 has the positive pressure force. 
[0035] And after the 1st closing motion valve 7 is closed, by carrying out Kaisei of the 
2nd closing motion valve 8, ink flows out according to the return force of (s6) and the 
storage object 1 1 (s7), and, as for the ink once stored by the ink reservoir 6, ink is 
supplied to the subink tank 2 through the ink feed hopper 5, the ink supply needle 21, 
and the ink supply tube 20 (supply). 

[0036] If ink is supplied to the subink tank 2 and the above-mentioned pressure 
detection sensor 17 turns off (s8), it will judge that the ink of the specified quantity is 
contained in the subink tank 2, and supply actuation of the ink to the subink tank 2 will 
be ended. 

[0037] Moreover, by supply actuation of the ink to the one-time subink tank 2, when a 
pressure detection sensor does not turn off, the count of ink supply actuation is 
counted (s9), it judges whether this count of ink supply actuation became more than 
the count alpha of predetermined (s10), and when it is under the count alpha of 
predetermined, ink supply actuation is repeated and is performed until the amount of 
ink of the subink tank 2 turns into the specified quantity. 

[0038] And when ink supply actuation becomes more than the count alpha of 
predetermined, it judges that the ink in the Maine ink tank 4 was lost, and display (s11) 
or information according an ink piece to voice is performed to a display. 
[0039] As mentioned above, after carrying out Kaisei of the 1st closing motion valve 7, 
supplying ink to the ink reservoir 6, while the 2nd closing motion valve 8 has been in a 
closing condition, and closing the 1st closing motion valve 7, ink is supplied to the 
subink tank 2 by carrying out Kaisei of the 2nd closing motion valve 8. Namely, since 
the closing motion valve of another side has structure which carries out Kaisei only 
when either the 1st closing motion valve 7 or the 2nd closing motion valve 8 is in a 
closing condition The Maine ink tank 4 and the subink tank 2 will not be in the 
condition of having carried out direct connection (free passage). The Maine ink tank 4 
and the subink tank 2 are directly connected at the time of an abnormal occurrence, 
supply of superfluous ink is not performed to the subink tank 2 at it, and ink supply 
which was always safe and was stabilized can be performed. 

[0040] It explains with the clutch control-logic circuit diagram showing control of the 
electromagnetic clutch 9 which performs closing motion of the above-mentioned 1st 
closing motion valve 7 and the 2nd closing motion valve 8 in drawing 5 , and the 
explanatory view of truth value shown in drawing 6 . 

[0041] So that the signal A for carrying out Kaisei of the above-mentioned 1st closing 
motion valve 7 may be connected so that a direct input may be carried out to one side 
of AND-circuit A, and the reversal signal of the signal B for making another side of this 
AND-circuit A carry out Kaisei of the 2nd closing motion valve 8 may be inputted So 
that it may connect through an inverter circuit B, the signal B for carrying out Kaisei 
of the 2nd closing motion valve 8 may be connected so that a direct input may be 
carried out to one side of AND-circuit B, and the reversal signal of the signal A for 
making another side of this AND-circuit B carry out Kaisei of the 1st closing motion 



valve 7 may be inputted The electromagnetic clutch 9 is controlled by the logical 
circuit connected through the inverter circuit A. 

[0042] Therefore, when the truth value shown in this logical circuit at drawing 6 is 
inputted, the 1st closing motion valve 7 and the 2nd closing motion valve 8 are 
certainly prevented [ that Kaisei actuation is carried out and ] by coincidence. 
[0043] And when pressurized by the pressurization spring 10, the volume of a tank 
decreases, and when filling up with ink, and it is in the condition that it is shown in 
drawing 7 (a) and ink decreases in number, the Maine ink tank 4 is constituted so that 
the same pressure as the condition which shows in the ink in the Maine ink tank 4 at 
drawing 7 (a) may be added, as shown in drawing 7 (b). 

[0044] Since ink supply to the ink reservoir 6 from the Maine ink tank 4 can be 
performed with an easy configuration by the above-mentioned configuration, without 
using the means of a pump etc. since the Maine ink tank 4 is always pressurized with 
the pressurization spring 10, and the return force of the storage object 11 can perform 
supply of the ink to the subink tank 2 also in the ink reservoir 6, ink can be supplied 
with an easy configuration, without using the means of a pump etc. 
[0045] Moreover, since the ink storage capacity of the ink reservoir 6 is formed 
smaller than the capacity of the subink tank 2, it is prevented by the subink tank 2 
that a lot of ink is supplied. 

[0046] Furthermore, since the subink tank 2 is made into negative pressure with the 
hauling spring 18, the ink to the subink tank 2 can be supplied conjointly more 
smoothly with the outflow force by the return force of the storage object 1 1 of the ink 
reservoir 6. 

[0047] And since the ink piece of the Maine ink tank 4 can be judged when the amount 
of ink of the subink tank 2 does not turn into the specified quantity by the amount 
detection of ink of the subink tank 2 by the pressure detection sensor 7, even if the 
count of ink supply becomes more than the count of predetermined, it can detect, 
without establishing separately the amount detection means of ink of dedication of the 
ink piece of the Maine ink tank 4. 
[0048] 

[Effect of the Invention] While this invention prepares the ink reservoir which stores 
ink temporarily between the ink tank for supply, and the ink tank for carriage and 
prepares the 1st closing motion valve between this ink reservoir and the ink tank for 
supply By preparing the 2nd closing motion valve between an ink reservoir and the ink 
tank for carriage, and preparing the closing motion valve-control section which 
controls the switching action of the closing motion valve concerned not to be in the 
Kaisei condition about this 1st and 2nd closing motion valve at coincidence Since the 
1st and 2nd closing motion valve will not be in an open condition at coincidence when 
once storing the ink from the ink tank for supply in an ink reservoir and supplying ink 
to the ink tank for carriage from an ink reservoir after that It can prevent that the ink 
tank for supply and the ink tank for carriage are not directly connected at the time of 
an abnormal occurrence, and superfluous ink is supplied to the ink tank for carriage, 
and the leakage of ink can be prevented certainly. 

[0049] Since the ink feeder of this invention is pressurized so that the pressurization 
spring which is a pressurization means to always pressurize may be prepared so that 
the pressure in the above-mentioned ink tank for supply may rise, and the pressure in 
the ink tank for supply may rise with a pressurization spring, it only carries out Kaisei 
of the 1st closing motion valve, and can supply the ink from the ink tank for supply to 
an ink stores dept with an easy configuration. 

[0050] Since the control section of the ink feeder of this invention is carrying out 
Kaisei of the above-mentioned 2nd closing motion valve after closing of the above- 
mentioned 1st closing motion valve, the ink tank for supply and the ink tank for 



carriage are not opened for free passage directly, and it can prevent the back flow of 
ink certainly. 

[0051] By carrying out Kaisei of the above-mentioned 1st closing motion valve, ink 
flows and the ink reservoir of the ink feeder of this invention expands. Since it is 
formed with the storage object of the elasticity which supplies ink to the above- 
mentioned ink tank for carriage according to the own return force when Kaisei of the 
above-mentioned 2nd closing motion valve is carried out The ink stored by the ink 
reservoir can be supplied to the ink tank for carriage according to the own return force 
of a storage object, without using a pump etc. 

[0052] Since the inside of the ink tank for carriage serves as negative pressure by 
establishing the reduced pressure means which makes negative pressure the pressure 
in the above-mentioned ink tank for carriage, the ink feeder of this invention can 
supply the ink from an ink reservoir to the ink tank for carriage certainly and smoothly 
only by carrying out Kaisei of the 2nd closing motion valve. 

[0053] The ink feeder of this invention forms smaller than the capacity of the above- 
mentioned ink tank for carriage the ink storage capacity of the above-mentioned ink 
reservoir. By establishing a detection means to detect the amount of ink in the above- 
mentioned ink tank for carriage, and establishing the control means which supplies the 
ink by closing motion of the above-mentioned 1st and 2nd closing motion valve until 
the amount of ink detected by this detection means turns into the specified quantity 
Since the ink once stored by the ink reservoir is supplied until the amount of ink in the 
ink tank for carriage concerned turns into the specified quantity on the ink tank for 
carriage A lot of ink cannot be supplied to the ink tank for carriage at once, and 
superfluous ink supply can be prevented certainly. 

[0054] Even if the count of ink supply by the above-mentioned control means 
becomes more than the count of predetermined, the ink feeder of this invention Since 
an information means to report the purport whose ink of the ink tank for supply was 
lost is established when the amount of ink in the above-mentioned ink tank for 
carriage by detection of the above-mentioned detection means does not turn into the 
specified quantity It can detect that the ink of the ink tank for supply was lost, without 
establishing separately the detection means of the dedication for detecting the amount 
of ink of the ink tank for supply by using a detection means to detect the amount of 
ink of the ink tank for carriage. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the operation gestalt of the ink feeder of 
the inkjet printer of this invention. 

[Drawing 2] It is a flow chart explaining ink supply actuation of the ink feeder of this 
invention. 

[Drawing 3] It is the explanatory view showing the switching action of the 1st closing 
motion valve 7 of drawing 1 , and the 2nd closing motion valve 21. 
[Drawing 4] It is the timing chart of drawing 3 . 

[Drawing 5] It is the circuit diagram showing the clutch control-logic circuit which 
controls the electromagnetic clutch which performs closing motion of the 1st closing 
motion valve 7 of the ink feeder of this invention, and the 2nd closing motion valve 8. 
[Drawing 6] It is the explanatory view showing the truth value in the clutch control- 
logic circuit of drawing 5 . 

[Drawing 7] It is the explanatory view showing each condition of the ink tank for supply 
of the ink feeder of this invention. 
[Description of Notations] 

1 Ink Carriage 

2 Sublnk Tank 

3 Maine Ink Tank Equipment 

4 Maine Ink Tank 

6 Ink Reservoir 

7 1st Closing Motion Valve 

8 2nd Closing Motion Valve 

9 Electromagnetic Clutch 

10 Pressurization Spring 

1 1 Storage Object 

17 Pressure Detection Sensor 

18 Hauling Spring 
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mm. 

l fBttco-f y^'x -/ h-rv v9<nA y^ftf^l, 
[ it im. 4 ] _bSE>f y ? &mm* , ±se» 1 bbh!*^ 
mmz zkizx*)Ay9 ff^ALxmm l , ±iaifi 

2 Mffl#*W$tt/l tSK &M<om.mJllz£ *)A y9 
£±fa#^ U -y a^flM V7?V7lZ®1fe^-&{m&<?)& 

mmz x *) i fc & k-r * n«a 1 taa<o 

[it*ii5 ] ±ia^-r y -y yffl-r y? 9 v9ft<nmh 

4IBifto-^ y?>>'x -y hru y?^ y^ffi^ga. 
HW&B6] ±E>T y?I?i®§*£± 

U 

jje^u y i Jm4v9 9vyn^v9m.^m ! m-th 

■CJJBS l S.y ; B2Wm^coffiHfc 4 y90ffi1&* 
fr 3 M«Hf KfcRW-fc £ i: *«« k -tS If 1 IBtfeO 

>f y?y*x<y hryy^co>f yymmmm. 
im^tm ] ±iaMM#st ± & a vtwrnsum 

^•v'J 'y^'ffl^ y^^y^p^^-^ y^i^'FJtTE*^^^ 
E»f5-f y^y'x >y hruy^^-f 

[000 1 ] 



Ufe-f y^^r-v 'J >y ^(Cfflli t>tl*Z*r* U 'y y'ffl^ y^ 
yVyk. WL*^V-yymJVyyyyl l zJyyZffl& 

-ttm^m^yy^yyki:mi. wm&m^yyyy 

yfrh*^ V vitRM yyyyylzj yy^W&frthA 
v 9 i> ' x -y h r 'J y ^ « A y 9 ffi^KS t h t ^t- 

[0002] 

'J >y y'tcfiix. <i>#tfe# -v 'J -yy^A V99V9 Thh^T 
9'9y9t. W*}r79V9\ l zAV9*mfcthmmA 
y99y9k£ffi£. mmmAV99V9frh*r'79 
yy\,zA V9*mkthA V9~Jx.v hTO >9^A > 
9®1&mmi±. A V9 is*, -y ••/ t*#- b U -y y'tCfc 
^T. TV>9<Dffif&±.^ WfeRcoA >9 9>9cr>mW 
(VMZfiK A >9i?x. -y ^^7 FOyX/kB^iSS j; 0 

^ >y Koy X;PBtc{i*IIIUE^JlI^ 0 , /X;lj:^ 
>9ifi%i\b LT -5 fcft>f y^ ^ y ? tft£E*»iS 

[00 03 ] %cr>tztb, »If7 - 6 8 7 8 
fcv^TJi. ir79>9ftl,zA >9ffi?mW%mir. Ay 

9^mmn<n^mmt\ l z^x. mmm^A 

(*A VA V9 9V9) ky-79y9WlcDA V?5Eft€> 
BHmSrtfa BBEB¥gl**Lfc>f y^y'x -y h^-y 
h 'J ■yy'^'iatt$fLTV^ 0 
[0004] 

y'x -y h ^ -y k^- h u -y y'T« . -fy 9 y ^ rttcRU 
$ titz a y 9 immmK A v9mz^x tmmt 
l. ^^mmt^^y^rxmaiL. z^mm^mzx 
<o ffl&m Ay9 9y9i,zKj]zmt. a y 9 mm z mm 
lxa y?mn§m&ff->x^&. 
[0005] zff^mt, a y9^m^m^xA y9m 

■tywzcoBWizmzaLxitt&bxA y9^^mt. 

[0006] PS^commx'^y^mkta,^ 

ft-otzMS. W&MA V 9 9 V 9 iyt>*r~f 9 V 9 f^tnA 

y9imt>mm,LxnhtL. j&mtcA y9mm^i-^x 

V&omtitfih*), Ay9*-rV 'y i J\,zi6X\XAy9<r> 

[00 07] >f y9W&im&. 

«ank5rofc**fc*>3. ffl*&ffl-fy^^y^t^^ 

y ^ IB^iSttrS fLT L S 3 £ k ^'MH k * o T V ^ . 

[0008] -f y^Wuo^fiWi, £iiit-\ « 

y?^^-t:y-^7-^M^T^f'5T§^/S* , ). W&RAV99y 

9^\$^79v9<m?mAv9m&m^htsh<r> 

•fe y -Wfi® k * •? , 3Xl^<^Stv^ IBHffifi* * 
[00 09 ] ^RBHttJja^RlHfc^^Snfcfc^T 
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»"9, wtftffl-O'^^y^t^^y^k^iaifc-O'^ 

B#fciM£tt»4: * e>W>fb 1 &tf SS 2 gfl8!#£ifctt£ Z 
?>7ifiWMZti%:\<mmk-t&Zkt,z£*) . y?9y 

9 ^vmwzA y 9 coimz m±ti ztzmmtttz 

[0010] 

[IS® £S$rt-ft iztb0&& ] _tie*> a wsritaw-**: 

istzDULbtUZ^vV viSRH y9 9y9X'fo&y-7~A 

ffl&mA y9 9y9X'foh*A yA y99y9b fcfflt 
M.XA yAy9 9y9frt>*T9A y99y9\zA y 

v^mkthAyjys. v V7')y9<?)4 y^immm. 
izts^x, ±MtxAyA y9-?y9b*r-9A v?9>9 

if. MA y9%rffiBb*4 yA y99y9b<DmzMi 
mm#zm?z tthiz, a y^mm^fA y?? 
y9cr>m\,zm 2 mffi#*mf. z on 1 &t*jR2 shhh# 

zmm~?hmmm\mm*m.ntzzb *m®Lb~?z> . 
[ooiu jJEflWtti^ur. *a yA 
t>cr>A y9*Ay995r?gmz— SffSU *foft. ^fy 
9Xtmmfrbv--74 y??y?^ y^^wmth. z 
<m, m i stfss 2 n^#tfti$£BUfcRiBfc z t 

[0012] -*wmA y9m®mi±. ±s& a yA 
y9 9 y?ft9>mf3W±&ti> x 0 imtiaE.-?z>mE& 

[0013] ±gB«f££ ±*Uf , flHEE^teJ: 9.*^ y 
T\ ss 1 PWW-se wx\ *AyAy9 9y9 

t>-t>A ytie/mwt ytcowtotmrntemsrcfrd 
[0014] *m%<DA y9immwcDmmm&, ±ia 
^mmb-th. 

[0 0 15] ±=mmzkiit<£, XAyAy99y9b 
*T7A y99y9b tmm^^Kh Zbtf%<. Ay 

90&m*mitzffi£*i> z b immb%& . 
[0016] i&m<r>A y9immscoA y9^m 

tt. ±BB» 1 MHI^s&TOS^fi i 1 1= J: 0 ^ **» 
A LT L , ±US 2 mm#«m£$ tifz b^lzm 
coW§Mz£ 0 -Y >?*J3R** U ^flH 9 y9 

izmfrtmm^fsmmix <ommzn.tzzb 

[0017] jja«MEt=J:*ar. a y9^mz$mz 
titzA y9 , tfyTmzm^&z t%< if n-<o 



f»t ct o > ? 9y9^mt?h z. b ifsmt 

[0018] *wmA y9immw,i. IM^-y'A > 

9 9y9n<nK^^mz-tvm^m^mftzz b it 

Wtikbth* 

[0019] JJBHWtfcintr. >^ 
Sffi b «r o T ^ £ <7rC\ H 2 HJffl# *■ mfSfr S «f (fC>f 

y^mm^^ y9*mmiz^-9'Ay9 9y9iz® 

[0020] *?m<vA y9immm±, ±ma y9m 
y&m<?>A y9W< t gm-m.*±m*ry'A y99y9<r>mMi. 

S >f y 9 mimEKz&h 4 T±IB» 1 atf JS 2 

^mmb-th. 

[0021] ±aatiR(c«t*itr. >f ^^JG^fast-Mje 
ffiZtifzA y9&y-7"Ay99y9(,zmw&7A y99 
y9p\<r>A y9m&mi£Mi l z%:&&x'®&-t$>cr>-z\ 
y'A y9 9y9iz-mz±m.eu y9 tmrti z b 
^r< . mi^A y9m%s*mmizffi±t & z bimmb 

[0022] ^micoA y9immma. ±.mm^® 

izi.hA y9 WttmStiMEmWlhl&t: otk ±!S 

m^ncnmmz£&±sfrr?'A y9 9y9ft<nA y9 
mm^M.tz^^^m^. *AyAy9 9y9<r>Ay 

9^£<^t^^mm-hm^m.^mftzzb 

ffib^t&„ 

[00 23] IMmtfUz&tUli^ T9A y9 9y9\,zA 

y9i>m&ZK-t. *A yA y9 9y9<nA y?&%< 
%r>Kzb% fgftffs iz x *} h z b w-*sm b Sr 

ft. 

[0024] 

mmcommmm 1 ! ^wn<nA y9 ; Jx.vb7vy9 

CO A y9&Mt^<nmHemtzr?\rcm 1 b HCIf 

[0025] *m&>4 y9immm±, m 1 t^-r =t 

3C V^^-v'J /^'l t , Zcr>Ay9*t J rVvi/\ 
vitmA y9 9y9X'h^fA y99y9 2 
tzAy9Zm*k («*&) •f-SUBftflMy^y^T** 

[00 26] ^<7)^^ y>f y;^y^il3(l 
gutc^^y-f y99y94b, A y9&mn5b. *A 
yA y9 9y9 a b A y9\mu 5 bcomizmf&titi 
1MW9A y9 9y9 2<r>mm.i. *) i>BffiA y9mt.t i 

/jvsvw v^i?^6 1 , >r >9mms<r>±.mm. bp 

X-f>"f y99y9AbA y^ffiW»6fc«IBtffi 
1 MM#7 t , >f > '^lf^gP6c7)TSfiiJ. BP 

a y9B^6bA y9imn5 {^Ay9 9y 
92 ) b cofflt,zM&ztitcm2 mm#8 1 , jjbss i m 
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b&2Wffl#8b<?>mmiift*mwi-&mm? 1 ? 

[0 0 2 7] ^LT. iffi^y?M6rtl:ll g?l 

4 >9miu5frhw&i*#hMm&mMii 1 **» 
[0028] ±.mJ>7*^v v : ju$. y-yjy?? 

y?2b. 7^/^12, t-byy?13, 

/1/P14, Ep^fflco-f y?^v K l 5 i^LtzA >7 J 
x/i^p i 6 £ s k fc 1 y ? 9 y? 2 W 
co-ry?*£^:/-f y7?y7cr>&f}t,z£ OtfcJJTf 

m^Tfohmm-t y*r— 1 i 1 . ■+?■ 7M y ? ^ y ? 2 
n^K^^mz-tvm&m:hhn\^n>^ 1 s 

fc. 6 k-9-y^y??y? 2 k£ilSi 

[0029] *i,t, jjy-fwy^^iasw 

4 y?f**£P 5 fc y U v ^' 1 y? ?y 

^«»p 5 *iwt$-sfc*>eo-f y?mm\2 1 j&*sttfe 
[0 0 3 0] i ^«<7)^ v^i/x 7 ij >^ 

w-f v^ffiieaait:t5tts^>f w y? 9y?mm.3co 

y??y? 2s\coj y?(r)l$%&W)ft$:M2cr>7X3—3-^ 

[003 1 ] 4f , *}"74y9 9y9 2foe>4y9M& 

BE**WH-fe>^-— 1 7#ON-rSfc (si), 
-«J±7jm*a'fe>'- t f-l 7»ONfl-^tJ; 011^7 7 
f-9^1^ffl#7&EffSSpPaffl^L (s2)^^> 

>f y? ?y? 4facr>n&-&Ktz4 yffiH y7W$mt> 
tcSflBIB!#7t^LTStA^6 ( s 3 ) . 

[0032] itoof, *a yjy??y7 4%tul±^ 
l o -c^JnffitTfc <nb tzi. 9 , ^yrf^fSS- 
fflvYn^iwm#7*m$-**fliT'>f yfZJy? 
fif 6 teflBfr* 1> £ k s s . 

[00 33]fU, -^Pal^i-r S k 4" y ?IriS 

is 6 y ? coffi^^T l , -r y ? nfsssu 6 iztsw 

Hm&&tlt ( s 5) . 

[00 34] >-^IfiSgP6-C"{i. JG»*1 1 



[00 3 5] ^LT. >f^JffimB6te-a»«5fut 

^'SWSftS i k fci 0 ( s 6 ) . ISWft 1 1 OMf 7J 
tJ: 94" yPtfffiiliiL (s7), 4y?ffi*£P5, ^fy 
7®mi2 1 . 4 y^Mfa-7-2 0 £^LT-f7"4 
y?^y?2Wy^«(«) 

[00 36 ] Hf7W>'^^y^2^>'^^ffii^Sn., 

±taj±^j«i*n-fe>"9-- i 7^'of f-ts t(s8),t 

4. 

[00 37] — 2^-O-f y 

^Wflt^iftf^iO. Eft«ttaHr>^-3& t OFFL4v^ 
-< ^flB&KrMRfcrt^yh L ( s 9 ) . i 

JWKL (slO), BfieilHRa5(5jfrCib6»^(i. -9- 
-f4y9 5>y?2<r>4y? **WS»t=5r 6 4 "C, ^fy 

=5r-3 3ti:WBft. a y 7 m^tm^mzm^ (sin 

[00 39] ±IBC0J; 5 (C. 812 M#8^M«W 
44. milBffl#7^li)5KL. >f y^*>f y?fl?iSS&6 
t=ffi»L, SflBBBH#7*B!)aLfc». m2H9ffl#8* 
BgjS-T5ii:t«J: , 3, y?$V'7 2\,z4 y?*®k 

t&UTV^4. fitl*>. ^llHH#7^t<(i®2fflffl#8 

(S-rsffiitt^^Tv^^-cy *4yjy-7?y74b 
*r-?Ay9?y?2b tmm mm < > u t * 

7W y ^ ^ y ? 2 i; A i ittS^§^-tf7'>f y?9y?2 
*^mVj:A ytcoffl&ti^htih z\bt>^x< , m^S^ 
T'^s Lfc ^ y^imzft oZb #T*# 4 . 

[0040] JJSffi 1 BIEH#7ai^ffi2lHffl#8C0fflffl 

[004 1 ] iJE» 1 WW#7 *BI!)«S-fr-Bfcfttf5S-9 
A 2r . AND 0»A^)— *tia(f A**fl6 ± 5 ®^ 
L, <ICOAND[lIS&A«ffi^rt;m2MK#8^fflJ^$-^ 

Bt^-L-CflBttL, aS2HHI#8*lftKS*4fc«>«De 
^•BSr, AND0^B^-^ltfiA7jStlSJ;dfiit 
t, iOAND[HS&B<7)ffe^rfc|glMffl#7^MjtS^ 

Az-ftLxwmLfzmwmmzj; o, nm.7? yi~9i£ 

[0042] ^t, i<Oitfi!IlIBt:H6fcS5^jra«[ 
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[0043] -etT, *4y4y99y9 4\%Ay9U i 
as»5*VC^*%&«:E[7 (a) fc^J afctfJBfcfc 
•5 » 4 V^tfWt^LfcBStt* 127(b) tc^-T «£ 3 fc„ 
»^ 1 OfcMESfU. i t J: 0 * 
^■L, ;>M W y??y?4^y?ti7 (a) t 
^iT ttJKfc RK^fEftaWBltb * «fc 3 fc«jj£3 fix ^ 4 . 

[0 044] ±Effifl)6t= c t»). y4>??>?4* 
ME; 1 0 "CflSNFJpJEE LT v OT, XAyAy99 
V9Aipt>4 y 9 %T?3ffl 6^(0-1 >7m&$:#>7°m<7) 

9 commtmisik 1 1 commute*. <onoz\b & 

[0045] >f y?I?ygg|56<M y^JGWS*** 

cr>x\ -TfA y9 9y9 2 t^io-'f ^^3&«flBfrS<T.4 

[0046] 2ii3|-?3I>9^ 

JBW* l l <oa»*t i SSEHJfl fcfflfH->T =fc D x A- 
x^-y'A y99y9 2^<r>A yfcomteZfto Zbtf 
t-§4„ 

[0 04 7] L*>i, JS^J^-fe >"+?■- 7 tiS^y-f 

>7?>72?)-< ytmrnrnziiz. jy9mm\M\m 
&m&®m±±.lz%~?x t> . y??y?2^y 

y7?y*7A<r>4 y-rwti-zm-m^yrwrm^m: 
mm»h z\t%< flirts - 1 a«r & 4 . 

[0048] 

[^bjo^is] *^Hj!(i, m&mjytfytt^-rv 
•v ; jmj y 9 9 y 9 1 y9 nswicjesw-* 
■< y?jpwss£RW\ m^y9m^mbw^m^y99 

y9t<mt<zmiwm#*mirhbti>\ l z, Ay9M& 
ft. £ ^ 1 at/ffi 2 WH!#*l^fcHJRtt«i: * 6* 
»(t*;tfcl 0. JMfcflH y?fy9fr$><04 y9Z 
* j rVv=jm'(y9?y9'\-(y9$:mm-?&8T. mi 

m^y9 9y9^m\^Ay9tm^tih^m±.-t 
[0049] jswncD-i y ? magnate . ±im&m-i 



>99V9 n<nEJtft±R*h J: 3 jsnsjnE-r* jdj±^ 

[0050] -*.m\<nA y9\m?m.mmm±, ±ie 
[0051] 3fm\e^A y9{mwiw.eu y9$mm 

A LTP5ft L . ±IE» 2 BBffl^BHdc^^ t & £ i# 

[00 52 ] *fffig?M y^MUBtt, ±ia^^ U -y 
-S.£t(cJ;D. vitm-f y99y9m i nj±b% 
Mfrhcoj y9%mmR-^x£.-xiz*c^v ~v i?mj y 

99y9 fcWtrtt £ t a&^t S . 

[0053] *mm* y9\mmm±, ±.m 

y 9m^mz±m* <* u -y ^'ffl-f y99y9 

y9ftp>jy9m$:m%i~$-z>mn^&;zmf, mmm^ 
mzx *)mtnztiz>-t y9mjm^mz^:htx±Mm 
imf^mmftcnmmizx&A y9<nm^miomm 
^mwm&zbttzj;*), 4y?&m»£.-Mm&ti 

tz4y9***?V v=JmJy9 9y9t l zmWL* J rV -vi? 
mA y9 9y9\Hcr>4 V9MimWkttht.~C&lfct 

h <7>x\ **v-y i JmAy99y9 t,z—mz±i_(?)A y 
9*m&^&c\btfti;<, mstfej y9imttmmizm 

}kthz\btfiX'^Z>„ 

[0054] *m&A y9immmn. 

lz£&Ay9 W&mkimi&m£Ud£*: 1 x t> , jje 
ttfcHNaotWaifc J: h ±12^^ 'J -visfftA y9 9y9\*\ 
coA y9M.t>m^mzti:^^^^. m^mA y9 9y 
9coa y9tfi^<^^tz^ma-thm^a^wrx 
*c*rV 'v'Jm-i y9 9 y9?)A y 9 amta 
-t&ndsfr&tim^&z.btzz'o* J m&my9 9y9 
coa y9mimm^&?z^^m<rmm^&zmmm 
^>z\btc<. WimAy99y9^y9ift£<t£^tz 
z\h*m&-thz\bftx%h,, 

[Hi ] ^?m^>A y9 ; Jx.v hy°v y9coA y9m& 
mmcommmm^Tr^mmmxh h . 
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IM2 1 *m&>4 y?immwcD-; >?mmftzm 

[04 3 m3CD7<< S^f+-hT*4. 

[05 ] i&mt?>A >7immmcom i bubs* 7 arm 

•y f*J«iftailI»Sr*-f Ill»ia-Cfc 5 . 
[06] H5<0^9«ffHWttBtflia»fc*J(t«JRI«* 

[07 ] >7immwnmi&mj y??>? 



1 

2 
3 
4 
6 
7 
8 
9 

1 0 



4 >7$r*r0 



m i mm- 

ME A* 

1 1 

i 7 Eft tfcjn-fc >-■?-- 
18 SloKOA* 



[01 ] 



[02] 




555 

< > 51 

_t — 1^0 




S5 



54 
S5 
S6 

S7 




EjtrfSfe&^W OFF I ON 



1 OFF 



1 Bfl 



[06] 



[05] 
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ON 
OFF 
OFF 
ON 


OFF 
ON 
OFF 
ON 


ON0»> 
OFFCW) 
OFFCW 
OFFW) 


OFFCffi.) 

OFFflWJ 
OFFtRfl) 
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[03] 




XMMA it OFFER) 



UNWB) 

0FF(fift) 



QFFftft) r 
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